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Since the turn of the century, the study of amphibian life history has received more attention than before; however, the natural history of many amphibians is still only partially known. Much of our knowledge is based upon laboratory studies where observations have been made on eggs obtained directly from the female as described by Rugh (1948) and as used by Johnson (1965) . or directly from the pond as reported by Skousen (1952, unpublished) . These types of studies provide for contn)lled conditions thereby giving a low variance to the results. They can also give an actual growth curve rather than an estimated one since the same individuals can be studied continually throughout their larval development. 1 lowever, as stated by Bragg (1940a) , to understand the reactions and behavior of an animal within its complex environment, one must still of necessity go directly to nature. Therefore, this study is based on an em{)irical approach.
Review ok Literature. Since Stebbins (1951 and 1954) .
Several accounts of R. pretiosa have appeared since the reports by Stebbins. Turner (1957) did a four year study from 1953-1956 on the ecology and morphology of Rana pretiosa pretiosa at Yellowstone Park in Wyoming, and Johnson (1965, unpublished) worked on the early development, embryonic temperature tolerance, and rate of development of Rana pretiosa luteiventris Thompson, from central Oregon. Rana pretiosa has also been included by Dunlap (1955) and Dumas (1966) in excellent works on the genus Rana.
The influence of nerves in limb regeneration was studied by Thornton (1956) on pretiosa tadpoles taken at Moran, Wyoming.
Other earlier papers include Svihla's (1935) brief report on the eggs and tadpoles of pretiosa in Washington; Middendorf's (1957) observations on the frog's early spring activities in Montana; Carpenter's (1953a) brief ecological notes on pretiosa in the Grand Teton-Jackson Hole area of Wyoming, and his (1953b) notes on the aggregation behavior of the tadpoles. In a later study on amphibian movement. Carpenter (1954) found that there is a tendency for individuals to return to their original point of capture. Dunlap (1959) described briefly some morphological characteristics of pretiosa found in Deschutes County. Oregon. The first published report of amphibians in Utah was by Yarrow (1875) ; however, no comprehensive work was done on the populations of Utah Rana pretiosa until Tanner (1931) Slevin (1915) , Slevin (1928) who provides a description, and Skousen (1952) in which he characterized the eggs and larvae of Utah amphibians.
Taxonomic Status
Rana pretiosa was first described from Puget Sound, Washington, in 1853 by Baird and Girard. Rana pretiosa luteiventris was later described by Thompson (1913) from Anne Creek, Elko County, Nevada. Although R. pretiosa has been recognized as a valid species since its description, the status of the subspecies luteiventris has been questioned by several writers. Slevin (1928) , for example, did not separate R. p. luteiventris from R. p. pretiosa. He based this decision upon the work of Van Denburgh and Slevin (1915) which stated that it was not possible to find constant differences in plantar or palmar tubercles between those specimens thought to be R. p. luteiventris from Utah and those R. p. pretiosa from Fort Klamath, Oregon, and Mount Rainer, Washington. Storer (1925) also questioned the validity of the subspecies luteiventris as did Stebbins (1951) when he stated, "it appears to be no more than a slightly differentiated sub-species of possibly very local occurrence." He did, however, recognize the subspecies luteiventris at this time. In a later work Stebbins (1954) did not recognize luteiventris. and in his latest work (1966) makes no mention of it.
Dunlap (1955) Dumas (1966) in his study on the Rana species complex also recognized the validity of the two subspecies. Livezey and Wright (1947) (1952) stated that the larvae of R. p. subsp. of Utah do not fit the description of R. p. pretiosa by Svihla (1935) , but rather the description of R.
p. luteiventris by Thompson (1913) and Svihla (1935 work Dumas (1966) Thompson (1913) Svihla (1935 Hatitat of study area IV. Hydrogen-ion concentrations were determined with an electric pH meter in the laboratory.
Discussion
The first appearance. The western spotted frog emerges from hibernation normally during the middle of March when the air temperature has risen to 13-16°C for several days or after a rain storm which has warmed the water sufficiently (Fig. 5-8 Vernberg (1953) and Martof (1953) (Fig. 9) (1954) and Bragg (1940a, 1940b The rows of larval teeth are two upper and three lower as described by Skousen (1952) except that in a high percentage of the specimens measured, the first lower row was continuous rather than divided medially. For a more complete discussion on the development of larval mouth parts see Johnson (1965 (King, 1903; Moore, 1938; Brattastrom, 1963; and Johnson, 1965 by Carpenter (1953b) and Brattstrom (1962) continually maintained a 4-8 C warmer temperature than pond A until the middle of September when they became equivalent. An average of temperature readings taken at different hours of the day throughout the larval period shows pond A with 13.6 C and pond B with 18.7°C. The more rapid development resulting from the warmer temperature at pond B was, however, counteracted by the crowded conditions imposed upon the tadpoles when a screen, (Fig.  2) was placed around some of the eggs. The effects of the screen were evident by the middle of May when it was obvious that the growth of tlie tadpoles at j)oiid A exceeded that of the now stunted tadpoles of pond B (Fig. 11) Cameron (1940) (Fig. 12) indicating that the greatest period of growth was from the first appearance of the hind limb bud until the full development of the hind foot. There was no appreciable growth from May 23 to July 27. The ontogenetic development, however, had advanced to a stage where several of the larger tadpoles were transforming into frogs (Fig. 12) . This transformation of larger tadpoles seemed to release some of the growth retarding effects on smaller ones (Fig. 16-21 ). Thus, there followed another period of increased growth so that by the end of August their total length varied from 40 to 57 mm. Bose (1960) stated that when stunted tadpoles were separated from their larger siblings normal growth again took place.
The tadpoles of pond A continued their growth until stage 40 when metamorphosis began without any noticeable decrease in the growth rate (Fig. 13) ; therefore, tadpoles at this pond had mostly transformed into immature frogs by the end of August. Although the development of larvae at Pond A was approximately two weeks later than at i)ond B, they developed at the same rate until the first of June at which time the tadpoles of pond B became stunted (Fig. 12.) The individual size of each tadpole showed signs of variability shortly before the hatching stage and these differences became more exaggerated with their development. Cameron (1940) The tadpoles at pond B were not only retarded in size (as a group), but also retarded in their ontological development (Fig. 12 and 15). The first transformation was on August 3, 1966, two weeks later than the first tadpoles from pond A (Fig. 12) . Transformation was a slow process, requiring until October 15, 1966, for the remainder of the population to complete metamorphosis (Fig. 12) . Therefore, the time required for metamorphosis to occur at this locality varied from 122 days to a maximum of 209 days after egg laying.
The maximum and minimum total lengths of tadpoles at pond B reaching stage 40, were 57 to 47 mm respectively (Fig. 15) by Stebbins (1951) , Skousen (1952) , Turner (1958) , and Johnson (1965 (Turner 1958) , but is usually present by late February in Washington (Svihla 1935) . A few individuals were reported by Dickerson (1906) (1931) in speaking of the Utah population states, "it is always found near springs, small streams, and swamps." Turner (1958) (1958) , but is considerably less than the quarter of a mile reported by Svihla (1935) . Stebbins (1966) Svihla (1935) . It is. however, higher than the 206 to 802 reported by Turner (1958) . Turner (1958) Svihla's (1935) reported that the number is an estimation based upon two egg masses which measured 1500 cc and 1100 cc. His determinations were made as follows: "Since each egg measured more than 1 cc the number of eggs in these masses would approximate 1500 and 1100 respectively." Because these same 1100 and 1500 figures are reported by Livezey and Wright (1947) . Wright and Wright (1949) , and Stebbins (1951) (1947) . these populations are R. p. pretiosa.
The eggs have required from one week to hatch in the laboratory to 13-23 days in nature, the majority hatching about two weeks after oviposition. This two week incubation period is the same as that required by the frogs in Wyoming as reported by Turner (1958) , but longer than the four days given by Carl (1943) Johnson (1965) found 6°a nd 28°C to be the minimum and maximum temperatures limiting normal embryonic development for this species. Other studies on temperature tolerance and rates of develojmient are by Moore (1938. 1939. and 1942) .
A high concentration of soluable salts in the water was suspected of having retarding effects both upon the spring emergence of the adults and the growth of the larvae. Cameron (1940) observed that low concentrations of flourine retarded development. Gosner and Black (1957) studied the effects of acidity on the development and hatching of frogs, while Merwin and Allee (1943) Rose (1960) .
Adolph (1929) , Rugh (1934) . and Richards (1958) Logier (1932) in British Columbia and Turner (1958) in Wyoming.
An examination of the larval mouth parts reveals a tooth row formula of two rows and three lower rows which according to Svihla (1935) The susceptibility of the larvae to different water conditions may be the factor which limits the distribution of the subspecies rather than the differences in the adults which seem to be ecologically similar. Wright and Wright (1949) 
